Abstract
Participants 106
In this study 108 German female professional athletes aged 12 to 34 years and 108 age-107 matched female non-athletes took part. Athletes were recruited with assistance of their 108 coaches; non-athletes were recruited from high schools, universities, and at summer camps. 109
Non-athletes were required not to have competed at a professional level in any sports before. 110
They were allowed to participate in recreational sports for up to eight hours per week. For 111 further information on the recruitment process and exclusion criteria see Figure 1 . In this 112 study a professional athlete is defined as somebody who competes on a national or 113 international level (Smolak et al., 2000) . According to the categories of Sundgot-Borgen 114 (1994) , 46 aesthetic sports athletes (19 team vaulters, 11 rhythmic gymnasts, 10 figure-115 skaters, 3 artistic gymnasts, 3 synchronized swimmers), and 62 ballgame sports athletes (field 116 hockey players) participated. Detailed group characteristics are summarized in Table 1 The PHQ is a self-administered screening instrument for current mental disorders. The used 131 modules mood, anxiety and alcohol ask for main symptoms and their frequency and consist 132 of 40 items. The questionnaire has a diagnostic validity as good agreements between PHQ 133 diagnoses and those of independent mental health professionals exist (inter-rater reliability: κ 134 = 0.65; overall accuracy: 85%; sensitivity: 75% and specificity: 90%) (Gräfe et al., 2004; 135 Spitzer, Kroenke, Williams, & the Patient Health Questionnaire Primary Care Study Group, 136 1999) . The scoring system of the mood module allows to calculate internal consistency, 137 which has shown to be good with Cronbach's α=.88 (Gräfe et al., 2004 
Results

217
Comparisons of group characteristics and mental health status 218
First, we compared both athlete groups and second, we contrasted athletes to their respective 219 control group regarding the baseline characteristics. As expected ball game sports athletes 220 were older and heavier than aesthetic sports athletes. Additionally, the latter also trained 221 significantly more hours per week. Group details are displayed in Table 1 . 222
Analysis regarding research question 1 revealed that eight aesthetic sports athletes, 223 two ball game sports athletes and one in each of the non-athlete groups suffered from an ED 224 ( Fig. 2A) . One aesthetic sports athlete was diagnosed with Bulimia nervosa, the remaining 225 eleven individuals were diagnosed with Eating Disorder Not Otherwise Specified (EDNOS). 226
The point prevalence of ED among aesthetic sports athletes was significantly higher 227 compared to controls AS and ball game sports athletes. No significant differences were found 228 between ball game sports athletes and their controls BS . Regarding the frequency of other 229 mental disorders, no significant differences were found between groups (Fig. 2B) While the present study found no group differences in other mental disorders, groups differed 291 significantly in prevalence of ED. Aesthetic sports athletes showed the highest rate of ED 292 (17%), followed by ball game sports (3%) and non-athletes In contrast to the large-scale studies (Byrne & McLean, 2002; Sundgot-Borgen, 1993; 306 Sundgot-Borgen & Torstveit, 2004) , ball game sports athletes in this study had no enhanced 307
Eating disorders and putative risk factors among athletes 15 level of ED. Additionally, almost all self-report measures suggested that those athletes were 308 healthier in terms of eating problems than non-athletes. Our ball game sample consisted of 309 field hockey players only. Marshall and Harber (1996) exclusively investigated this group 310 and also found no particular ED risk. It is possible that there may be factors specific to this 311 group that influence eating and weight. Taking the risk factor results into account (see 312 below), it might be possible that field hockey players benefit from a positive athletic 313 participation effect, e.g. acting on self-esteem or body image (Schneider et al., 2009; Smolak 314 et al., 2000; Zucker, Womble, Wlliamson, & Perrin, 1999) , without paying the price of 315 intense sports pressure. 316
Together with the reflections on team vaulters, this implies that it is worth judging 317 sports individually for an exact ED risk assessment. The differences found in prevalence rates 318 enabled us to perform the intended putative risk factor examination. 319 320
Putative Risk factors 321
In line with the assumption that putative risk factors are more prominent in groups with high 322 disordered eating than in those with low (Kraemer et al., 1997) , in this study putative risk 323 factors were more prevalent in aesthetic than in ball game sports athletes. 324
Aesthetic sports athletes were more likely to have started sport-specific training 325 before the onset of puberty than were ball game sports athletes. Since the discrepancy 326 between the adult body and the ideal sports body is anyhow greater in aesthetic than in ball 327 game sports (Thompson & Sherman, 2010) , aesthetic sports athletes are at greater risk of 328 developing a mismatch between the two body types (Sundgot-Borgen, 1994) . 329
In support of the model of Petrie and Greenleaf (2007) , aesthetic sports athletes also 330 displayed the highest degree of sports pressure and differed from ball game sports athletes 331 regarding two of the three investigated non-sport-specific factors. They reported more 332
Eating disorders and putative risk factors among athletes 16 societal pressure and a greater degree of its internalisation. Aesthetic sports athletes did not 333 differ from non-athletes, however, in those non-sport-specific factors that might indicate the 334 relevance of sports pressure, as suggested in other cross-sectional studies (Byrne & McLean, 335 2002; Gomes, Martins, & Silva, 2011; Krentz & Warschburger, 2011a) and by the result of 336 the regression analysis. 337
Body dissatisfaction, the third assessed non-sport-specific factor, is not particular high 338 among aesthetic sports athletes. Even though in line with previous findings (Hausenblas & 339 Downs, 2001; Smolak et al., 2000) , this is counter-intuitive as their ED prevalence is 340 elevated, and body dissatisfaction is a major risk factor for ED (Stice, 2002) . Furthermore, in 341 the regression analysis body dissatisfaction turns out to be a significant predictor for 342 disordered eating. A similar pattern emerged in work by Krentz and Warschburger (2011b) : 343 body dissatisfaction predicts disordered eating, but does not differ among high-and low-risk 344 groups. The absence of group differences may (mis)lead to the assumption that body 345 dissatisfaction plays a minor role in ED among athletes (Smolak et al., 2000 ). An 346
explanation, which could be tested by comparing athletes with and without ED, could be as 347 follows: Athletes with ED pathology are dissatisfied with their bodies, but their high body 348 dissatisfaction scores are averaged out by the majority of athletes, who are satisfied with their 349 bodies. In this case no group difference appears but body dissatisfaction could still be a 350 relevant ED predictor for athletes like in this study. 351
The regression analysis revealed that the putative risk factors together are able to 352 explain almost 60% of the variation in disordered eating and it underlines the need to 353 consider both sport-specific and non-sport-specific factors. The same conclusion could be 354 drawn from the Gomes et al. (2011), which assessed a broader variety of sport-specific 355 factors, e.g. sports performance anxiety. 356
357
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Strengths, Limitations and Perspective 358
The strengths of this study are the joint consideration of sport-specific and non-sport specific 359 factors, the use of clinical interviews to detect ED, an inter-rater reliability of κ = 0.914 and 360 avoidance of age-cohort effects; these features enhance the external validity. Nevertheless, 361 when interpreting the data, the following limitations should be considered. The accuracy of 362 prevalence rates in non-athletes might be affected by a possible selection effect and by the 363 screening procedure, while the rates of aesthetic sports athletes might be underestimated by 364 two coaches refusing their support and the heterogeneity of the group. It must be noted that, 365 in general, cross-sectional findings are only the first step in terms of risk factor research and 366 need to be followed by longitudinal studies. The interpretation is limited, furthermore, to the 367 type of sports investigated and not all putative risk factors were considered e.g. those outlined 368 in the new contextual approach to body dissatisfaction (de Bruin, Oudejans, Bakker, & 369 Woertman, 2011) . The sample size led to adequate power at moderate to large effect size 370 levels, but to less than adequate statistical power at a small effect size level. In addition, due 371 to the small number of ED cases, no logistic regression analysis to assess the predictive 372 power of putative risk factors for ED could be performed (for details see (Peduzzi, Concato, 373 Kemper, Holford, & Feinstein, 1996) . To overcome the limitations, one might need 374 longitudinal risk factor studies and large-scale prevalence studies with single-sport groups, 375 where athletes are approached directly and more putative risk factors are assessed. 376 377
Conclusion 378
Based on clinical interviews, this study confirms elevated prevalence of ED among female 379
German aesthetic sports athletes and shows that risk assessment should be carried out 380 individually for different sports. All investigated putative risk factors qualify to be further 381 tested in a longitudinal design. In future research special attention should be focused on 382
Eating disorders and putative risk factors among athletes 18 sports pressure and body dissatisfaction. There are strong indications that both sport-specific 383 and non-sport-specific factors need to be taken into account for prevention and treatment of 384 ED in athletes. 385 Inventory-2; SATAQ-3, Societal Attitudes Towards Appearance Scale-3. 555 † reduced sample sizes due to 5 missing questionnaires. 556 1 Puberty onset for girls = ages 10 (Palo Alto Medical Foundation pamf.org) 557
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